General Analytical Techniques: 1 H, 13 C, 31 P and 119 Sn NMR spectroscopy was carried out at 25°C using Bruker DRX 300 MHz and DRX 500 MHz spectrometers. The chemical shifts are given in ppm relative to the residual protons of deuterated solvents for 1 H spectra and relative to the solvent signal for 13 C spectra. 13 C, 31 P and 119 Sn spectra have been measured with 1 H decoupling. Me4Sn was used as internal standard in 119 Sn NMR measurements. HR-ESI mass spectra were acquired with an LTQ-FT Ultra mass spectrometer (Thermo Fischer Scientific). The resolution was set to 100.000. Yields are based on the amount of Sn and refer to the amount of product isolated as single crystals.
Synthesis of [(BnSn)4Se6] (3)
A (1.00 g, 3.16 mmol) was dissolved in toluene (20 mL), (Me3Si)2Se (1.20 mL, 4.79 mmol) added and the solution stirred at room temperature. The solution immediately changed its color from colorless via yellow and orange to dark red, formation of a dark red precipitate occurred after 2-3 min. Filtration after 5 min afforded a clear red solution from which 3 (340 mg, 0.26 mmol, 33%) crystallized as orange blocks after one day. 4, 14.1, 26.1, 27.0, 29.0, 32.2, 33.3, 60.4, 127.3, 127.7, 129.5, 151.6, 166.5 
Synthesis of [(R 1 Sn)4S6] (4)
C (370 mg, 0.92 mmol) was dissolved in toluene (15 mL). (Me3Si)2S (0.30 mL, 1.43 mmol) was added and the solution stirred at room temperature for two hours. After solvent removal in vacuo, the residue was taken up in n-pentane (10 mL), filtered and dried. 4 (219 mg, 0.16 mmol, 69%) was obtained as a light yellow solid. 9, 30.5, 31.2, 61.5, 128.6, 129.6, 130.7, 147.6, 167.1 ppm. 119 
Synthesis of [(R 1 Sn)4Se6] (5)
C (107 mg, 0.266 mmol) was dissolved in toluene (7 mL) and reacted with (Me3Si)2Se (0.10 mL, 0.400 mmol). The clear yellow solution was stirred at room temperature for sixteen hours.
Solvent removal in vacuo afforded 5 (97 mg, 0.058 mmol, 88%) as a dark orange solid. 7, 29.2, 32.0, 61.4, 128.8, 129.6, 130.5, 147.7, 166.8 
Synthesis of [(CpSn)4S6] (6)
NaCp (754 mg, 8.56 mmol) was suspended in toluene (20 mL), cooled to 0°C and a solution of SnCl4 (1.00 mL, 8.56 mmol) in toluene (10 mL) was added dropwise. After stirring for 5 hours, the reaction mixture was filtered to remove NaCl. (Me3Si)2S (2.70 mL, 12.86 mmol) was added to the filtrate. After ca. 10 min, a light yellow precipitate formed. Stirring was continued for one hour and the product collected by filtration and drying in vacuo. 6 (1.15 g, 1.24 mmol, 58%) was obtained as a yellow solid. 
Figure S32
: 119 Sn NMR spectrum of 9 (187 MHZ, 25°C, CD2Cl2). Figure S33 : IR spectrum of 1. Figure S51 shows a cut-out of the crystal structure of compound 2, as determined by means of single-crystal X-ray diffraction. Tables S1-S3 provide supplementary X-ray crystallographic data for compound 2. (2) C(008) 5681 (6) 7587 (6) 6485 (11) 37 (2) C(009) 4909 (7) 8309 (7) 6395 (11) 42 (2) C(00A) 5169 (6) 8398 (6) 3871 (9) 33(2) Figure S52 shows a cut-out of the crystal structure of compound 3, as determined by means of single-crystal X-ray diffraction. Tables S4-S6 provide supplementary X-ray crystallographic data for compound 3. Absolute structure parameter -0.015(7)
IR Spectra

Single-Crystal X-Ray Structure of Compound 2
Largest diff. peak and hole 1.581 and -1.310 e.Å-3 (1) 32 (1) Se (03) 4476 (1) 7177 (1) 9872 (1) 31 (1) C(004) 4690 (7) 8706 (7) 4994 (12) 41 (2) C(005) 4934 (8) 8326 (8) 3696 (13) 45 (2) C(006) 6195 (7) 7278 (7) 4748 (11) 39 (2) C(007) 5202 (7) 8386 (6) 6184 (11) 37 (2) C(008) 6576(6) 7338 (7) 7291 (9) 31 (2) C(009) 5983 (6) 7668 (6) 6059 (10) 33 (2) C(00A) 5682 (8) 7620 (8) 3580 (11) 42(2) Figure S53 : UV-Vis absorption spectra of A and 1, indicating an onset of absorption between approx. 3.2 and 3.9 eV (A), and between 2.4 and 3.0 eV (1), respectively.
Lowest Singlet Excitation Energies
UV-Vis-Absorption Spectra
Figure S54
: UV-Vis absorption spectra of 2 and 3, indicating a (broad) onset of absorption between approx. 2.0 and 3.5 eV (A), and between 1.6 and 3.0 eV (1), respectively.
Figure S55
: UV-Vis absorption spectra of 4 and 5, indicating an onset of absorption between approx. 2.9 and 3.4 eV (4), and between 2.4 and 2.9 eV (5), respectively. The onset in the UV region is an artefact of the spectrometer.
Figure S56
: UV-Vis absorption spectra of 6 and 7, indicating an onset of absorption between approx. 2.4 and 3.0 eV (6), and between 2.2 and 2.7 eV (7), respectively.
